We investigatedthe prevalence and characteristics of intestinal alkaline phosphatase (ALP; EC 3.1.3.1) identified in human serum by cellulose acetate electrophoresis in 8% of fasting serum samples from hospital patients (n = 500) and in 35% of fasting serum samples from patients with diabetes mellitus (n = 106; not differentiated between types 1 and 2). The intestinal ALP electrophoretic band was usually heterogeneous and contained two major subtypesof ALP. 
showed that the ALPs extracted from ileum differ from those from duodenum with respect to N-terminal amino acid sequence but are similar antigenically and have nearly identical electrophoretic mebilities. Neuraminidase was not used to distinguish these forms.
Although cellulose acetate electrophoresis is probably the most widely used method for distinguishing the isoenzymes of ALP in serum, it is not sensitive enough to detect the small amount of intestinal isoenzyme reportedly present in most individuals. Moreover, when present in serum, this intestinal band demonstrates a considerable subject-to-subject variability in electrophoretic behavior. The migration rate varies slightly, and the shape of the band (i.e., sharpness, or area of membrane occupied by a band of given activity) has an even (5) . Twenty-six of the 38 patients (68%) had a primary or secondary diagnosis of diabetes mellitus or lung disease or showed gastrointestinal bleeding. This is in contrast to a combined prevalence of 14% for these conditions in the total population of patients seen at our institution during the same period.
Of the 106 patients preselected because of a diagnosis of diabetes mellitus, 37(35%) showed an intestinal ALP band after cellulose acetate electrophoresis. The mean total serum ALP activity of this sample (n = 106) was 276 U/L (range 119-393 U/L). Of this group, 75% had blood type 0,11% type B, 11%type A, and 3%type AB. In the first group, there was no change in electrophoretic behavior of the intestinal band after neuraminidase treatment and, upon isoelectric focusing, most of the intestinal activity was in the more-anodic region. In the second group, the enzyme in the intestinal band was partially or completely altered by neurminidase (Figure 3) ; total ALP in the intestinal band, calculated from densitometric scanning of cellulose acetate, decreased by 20-100% from the pretreatment values. This decrease was not changed when we doubled the neurRminidase concentration in the digestion mixture.
With isoelectric focusing, the more cathodically focused band was no longer present after neuraminidase treatment, but a band appeared that migrated at a more basic p1 than that of the neuraminidase-converted tissue-nonspecific enzyme (Figure 2) . Levamisole treatment completely inactivated this cathodic band, whereas the more anodically focused intestinal enzyme was completely resistant to levainisole.
We compared the results obtained from cellulose acetate electrophoresis of serum samples with the behavior of ALP from small intestinal and colonic mucosa extracts (Figure 4) . ALP extracted from colomc mucosa was sensitive to neuraininidase and levamisole, whereas ALP from small intestinal mucosa was completely resistant to both.
We were also interested in enzyme extracted from kidney cortex and medulla and particularly from adipose tissue, where the ALP is reportedly from capillaries and not adipocytes (19) . The kidney and adipose capillary enzymes are putatively tissue nonspecific but may show electrophoretic mobility similar to that of the intestinal variant. The result of isoelectric focusing of the various tissue extracts, before and after neurminidase treatment, is shown in Figure 5 .
The colonic and small intestinal mucosal extracts each showed the two regions of ALP (15) , but the relative concentration of the neuramithdase-and levamisole-resistant, anodically migrating band was much greater in the small intestinal sample. This is consistent with the zone-electrophoretic results prey- 
DiscussIon
Komoda et al. (14) first reported that ALP extracted from small intestinal mucosa contains two major components. This was later confirmed and extended to the colonic mucosal enzyme by our laboratory (15) . Apparently, both forms are also present in most serum samples that show electrophoretically detectable concentrations of intestinal isoenzyme. The varying ratio of the serum concentrations of the two forms, which do not separate with zone electrophoresis, probably cause the difference in migration rate and shape of the intestinal band. The heterogeneity of the two major forms may also contribute to this effect.
Neither component is the intestinal variant ALP recently reported in plasma (20) (21) (22) . This variant mmgrates with the bone isoform of the tissue-nonspecific enzyme in zone electrophoresis, is completely resistant to neuraminidase digestion, and is postulated to be intestinal enzyme with attached membrane-binding domain (20 
